b. N-iso-propyl-4,8-dimethyl-1,3,6-dioxazocan-2- ...................................................................................6 d. N-iso-propyl-4,8-dimethyl-2-methylene-1,3,6- dioxazocane 2a............................................. Bis(2-hydroxypropyl)amine (1a, 6.00 g, 45.0 mmol, 1.0 eq.) and K 2 CO 3 (4.36 g, 31.5 mmol, 0.70 eq.) were dissolved in DMF (25 mL). 2-iodopropane (4.50 mL, 45.0 mmol, 1.0 eq.) was added and the reaction mixture was refluxed at 80 °C for 5 days. The reaction was diluted with H 2 O (50 mL) and the mixture extracted with ethyl acetate (3x 50 mL). The organic phases were washed with sat. aq NaCl (2x 50 mL), dried over MgSO 4 . The solvent was removed under reduced pressure to yield N-iso-propylbis(2-hydroxypropyl)amine (3a, 6.72 g, 38.3 mmol, 85%) as a pale-yellow oily liquid. The product was a mixture of two diastereomers (2:1) ((R,S)/(S,R) and (R,R)/(S,S)) and was used without further purification. Bis(2-hydroxy-propyl) isopropylamine (3a, 2.00 g, 11.4 mmol, 1.0 eq.) and ethyl chloroformate (4.40 mL, 45.6 mmol, 4.0 eq.) were dissolved in THF (20 mL) and chilled to 0 °C in an ice bath for 30 min. Et 3 N (6.40 mL,45.6 mmol, 4.0 eq.) was placed in the addition funnel and added drop-wise over 10 min. The reaction mixture was stirred for 2 h at 0 °C and 18 h at room temperature. The resulting precipitate was filtered off and the filtrate concentrated under reduced pressure to give the crude product that was purified by flash column chromatography (PE/EtOAc, 7:3) to give (in order of elution from the column) the pure diastereomers cis-4a (1.20 g, 5.96 mmol, 52%) and trans-4a (669 mg, 3.32 mmol, 29%) as viscous yellow liquids. We adopted a method from Petasis et al. 2 Titanocene dichloride (8.00 g, 32.1 mmol, 1.0 eq.) was suspended in toluene (80 mL) and cooled to −5°C in an NH 4 Cl/ice bath while stirring for 30 min. A solution of 3 M MeMgCl (25.0 mL, 74.9 mmol, 2.3 eq.) in tetrahydrofuran (THF) was placed in the addition funnel and added dropwise over 10 min. The reaction mixture was kept at −5 °C, stirred for 1 h until the insoluble titanocene dichloride was no longer observed. The reaction was carefully quenched via a cannula into an ice-chilled and well-stirred 6% aq. NH 4 Cl solution (1.40 g in 22 mL H 2 O) over a period of 1 h. THF (10 mL) was used to rinse the reaction flask. The biphasic mixture was placed in a separatory funnel with another rinse of THF (5 mL). The organic phase was washed with cold H 2 O (3x 20 mL) and cold brine (1x 20 mL). The organic extract was dried over Na 2 SO 4 while cooling in ice and filtered. An 1 H-NMR assay revealed that the orange-red filtrate contained 6 to 7.5 wt-% dimethyltitanocene in toluene/THF (5, 5.38 g, 25.9 mmol, 80%). The solution was stored under argon at −20 °C. Cis-CKA 2a (1.00 g, 4.97 mmol, 1.0 eq.) was dissolved in toluene (7 mL). The reaction flask was covered with tinfoil to protect the photosensitive CKA. Dimethyltitanocene (5, 7.5 wt%, in toluene/THF, 2.07 g, 33.0 mL, 2.0 eq.) was added and the reaction mixture was heated to 65 °C for 19 h. The reaction was diluted with n-hexane (50 mL) and the precipitated orange titanium salts were filtered off over filtration paper. The filtrate was concentrated under reduced pressure and the crude product was purified by vacuum distillation (75 °C at 20 mbar) to yield cis-4a (4, 233 mg, 1.17 μmol, 24%) as a pale yellow oil. The same procedure was attempted for trans-4a, but yielded no defined product. Bis(2-hydroxyethyl)amine (1b, 2.10 g, 20.0 mmol, 1.0 eq.) and K 2 CO 3 (1.10 g, 8.00 mmol, 0.4 eq.) were dissolved in H 2 O (2 mL) and stirred while cooling to 0 °C in an ice bath. To the mixture, 2bromopropane (1.20 mL, 12.0 mmol, 0.6 eq.) was added dropwise with continuous stirring. The reaction mixture was stirred for 1 h at room temperature and then heated at stirred at 50 °C for 18 h. H 2 O was then removed under reduced pressure. The residue was diluted with MeOH (5 mL), the precipitated KBr was filtered off and MeOH was removed under reduced pressure. The crude oil was dissolved in H 2 O (2 mL), extracted gently (avoid strong shaking!) with toluene (2x 1 mL) and then extracted DCM (3x 10 mL). The combined DCM phases were dried over MgSO 4 and the filtrate was evaporated under reduced pressure to give N-iso-propyl-diethanolamine 3 (3b, 1.87 g, 12.7 mmol, 64%) as a light brown oil. N-iso-propyl-diethanolamine (3b, 1.00 g, 6.80 mmol, 1.0 eq.) and ethyl chloroformate (2.60 mL, 27.2 mmol, 4.0 eq.) were dissolved in THF (16 mL) and chilled to 0 °C in an ice bath for 30 min. Et 3 N (3.80 mL, 27.2 mmol, 4.0 eq.) was placed in the addition funnel and added dropwise over a period of 20 min. The reaction mixture was stirred for 2 h at 0 °C and for another 16 h at room temperature. The resultant precipitate was filtered off and the filtrate concentrated under reduced pressure to give the crude product that was purified by flash column chromatography (PE/EtOAc 2:1) to give the cyclic carbonate, (2b, 802 mg, 4.63 mmol, 68%) as a dark yellow oil. The carbonate-precusor to i-MAC, N-iso-propyl-1,3,6-dioxazocan-2-one (4b, 1.50 g, 5.77 mmol, 1.0 eq.), was dissolved in THF (15 mL) and dimethyltitanocene (5, 5 wt% in toluene/THF, 3.60 g, 80.4 mL, 2.0 eq.) was added. The reaction flask was covered with tinfoil to protect the photosensitive CKA formation. The reaction mixture heated to 65 °C for 16 h. The reaction was diluted with n-hexane (80 mL) and the precipitated orange titanium salts were filtered off using filtration paper. The filtrate was concentrated under reduced pressure and the crude product was purified by vacuum distillation (63 °C at 10 mbar) to yield i-MAC (2b, 167 mg, 975 μmol, 11%) as a dark yellow oil. DMMDO was synthesised using a previously published procedure. 2 2,5-Hexanediol (10.0 g, 84.7 mmol, 1.0 eq.) was dissolved in anhydrous MeCN (840 mL). To this solution, CoCl 2 (3.62 g, 27.9 mmol, 0.33 eq.), TMSCl (9.30 g, 85.4 mmol, 1.01 eq.) and 2-chloro-1,1-dimethoxyethane (10.64 g, 85.4 mmol, 1.01 eq.) were added sequentially. The mixture was stirred under argon overnight at room temperature. The mixture was then poured into H 2 O (in two batches, 450 mL each), each extracted with EtOAc (3x 400 mL) and the combined organic phases from both batches washed with sat. aq NaHCO 3 (500 mL). The solution was then dried (Na 2 SO 4 ), filtered and the solvent evaporated at reduced pressure. Distillation gave DMMDO (8) The following experimental procedure was adopted from a previous report. 3 In a vial, i-MAC (2b, 106 mg, 621 µmol, 1.0 eq.) and AIBN (4.10 mg, 24.8 µmol, 0.04 eq.) were dissolved in three drops of toluene. The solution was purged with argon gas for 20 min and then heated to 85 °C for 24 h. The reaction mixture was allowed to cool to room temperature and dialyzed against EtOH (solvent was exchanged three times (100 mL each), leaving each batch at least 4h). The solvent was removed under reduced pressure to give the polymer P(i-MAC) (21.4 mg). Dispersity from GPC: 1.6. Molecular weight: 1700 g/mol P(i-DMMAC) could not be achieved in any of the conditions mentioned, as the 1 H NMR data shows: The macroinitiator was synthesised using a previously published procedure 2 without any changes to the Steglich esterification. Polyethylene glycol monomethyl ether (M n 550 g/mol, 1.10 g, 2.00 mmol, 5.0 eq., PEG) and DMAP (6, 24.4 mg, 200 µmol, 0.50 eq.) were dried by adding toluene (5.00 mL) and evaporating the solvent under reduced pressure. EDCI (169 mg, 880 mol, 2.2 eq.) was dissolved in DCM (4 mL). In a second round bottom flask, PEG, DMAP 6 and 4,4'-(diazene-1,2-diyl)bis(4-cyanopentanoic acid) (112 mg, 400 µmol, 1.0 eq.) were dissolved in DCM (4 mL). Both solutions were stored in the freezer at −20 °C for 1 h. The EDCI7 solution was added to the second solution dropwise. The reaction mixture was allowed to warm to room temperature and stirred for 48 h in an argon atmosphere. Then the reaction mixture was added to Et 2 O (100 mL) to precipitate unreacted acid and longer polymers. The supernatant was skimmed and the solvent evaporated. The residue was redissolved in DCM (2 mL) and added to hexane (100 mL) to precipitate the polymer. The precipitation in hexane was repeated twice. In a vial, PEG-macroinitiator (11.7 mg) and the CKA i-MAC (2b, 101 mg) were dissolved in three drops of toluene and heated to 85 °C for 48 h. The reaction mixture was cooled to room temperature and dialysed against EtOH (solvent was exchanged three times (100 mL each), leaving each batch at least 4h). The solvent was removed under reduced pressure to give the amphiphilic block-copolymer (6.00 mg). Dispersity from GPC: 1.4. Molecular weight: 2000 g/mol A detailed description of the ring-retention mechanism and determination of the resulted ratio thereof can be found in section 3b of the supporting information. In a vial, the PEG-macroinitiator (14.2 mg) was added to a mixture of the CKAs i-MAC (2b, 33.5 mg) and DMMDO (8, 65.1 mg). The reaction mixture was dissolved in three drops of toluene and heated to 85 °C for 48 h. The reaction mixture was cooled to room temperature and dialysed against EtOH (solvent was exchanged three times (100 mL each), leaving each batch at least 4h). The solvent was removed under reduced pressure to give the amphiphilic block-copolymer (10.8 mg). Dispersity from GPC: 1.3. Molecular weight: 2700 g/mol
cis-isomer of 4a:

Polymer characterisation a. GPC traces
Photoinitiated polymerisation of BME gave a solidified oligomer with a GPC trace as shown below. The amount of ring-opened polymer was determined using 13 C-NMR spectroscopy by comparing the acetal-peak at around 120 ppm (Acetal-C in Figure above) with the peak of the ester-carbonyl at around 170 ppm (Ester-C in Figure above) . A sample spectrum can be seen below. The peaks of interest are at 170.4 ppm (carbonyl from ester) and at 120.4 ppm for the acetal from the non-opened ring. PEG-P(iMAC) showing the Ester-C and Acetal-C, including their integrals. A detailed spectrum for the integrals is given below in Figure S28 .
Both peaks were integrated in the areas, which can be seen below: The ring-opening content is now the amount of ring-opened integral vs. the closed one. Since both carbons are fully substituted, their integrals are comparable, although these numbers have to be treated with caution. Our method will only give a close approximation: Due the measurement errors, the value is rounded up to 60%.
A similar calculation was done for P(i-MAC) homopolymer. Here the numbers are as follows: This value is again rounded up to 60%
As for PEG-P(DMMDO-stat-i-MAC), no peak around 120 ppm was found: For the homopolymers, 3 mg of the polymer were dissolved in 2 mL of DI water, which was acidified with 1 M HCl to give a pH of 2. A stepwise addition of 10 µL of 0.01 M NaOH yielded the pH response, which was recorded after each addition.
For P(i-MAC), the results are included in Figure 4 of the main paper.
For P(i-DMMAC), they are displayed in the following figure: 
c. pH responsive behaviour of the homopolymers
As for the pH responsive behaviour of the nanoparticles, the following procedure was conducted:
In a vial, the amphiphilic block-copolymer PEG-P(i-MAC) or PEG-P(DMMDO-stat-i-MAC), 3.00 mg) was dissolved in chloroform (2 mL). The solvent was evaporated in a vacuum oven at 45 °C under a pressure of 300 mbar overnight. Afterwards, the pressure was reduced to 0 mbar for 1 h. The formed polymer film was rehydrated with H 2 O (2 mL), which was filtered prior to use through a hydrophilic polytetrafluoroethylene (PTFE) syringe filter of 0.45 µm pore size. The suspension was stirred at 800 rpm at room temperature for at least 24 h. The count rates of the formed nanoparticles were assayed by DLS (see methods section for details).
The pH-responsiveness assay was applied on the self-assembled nanoparticles from both amphiphilic block-copolymers PEG-P(i-MAC) and PEG-P(DMMDO-stat-i-MAC). The aqueous nanoparticles suspension (1.5 mg/mL) was gradually acidified with a 0.1 M solution of HCl in 5 µL portions and the pH determined manually. A DLS measurement (see details in Methods) was conducted immediately after every titration point.
For PEG-P(DMMDO-stat-i-MAC), the results are included in Figure 4 of the main paper.
For nanoparticles from PEG-P(i-MAC), the data is displayed in the following Figure: 
d. Esterase responsive behaviour
Formation of the nanoparticles: In a vial, the amphiphilic block-copolymer (PEG-P(i-MAC) or PEG-P(DMMDO-stat-i-MAC), 1.50 mg) was dissolved in chloroform (1 mL). The solvent was evaporated in a vacuum oven at 45 °C under a pressure of 300 mbar overnight. Afterwards, the pressure was reduced to 0 mbar for 1 h. The formed polymer film was rehydrated with PBS (1 mL), which was filtered prior to use through a hydrophilic polytetrafluoroethylene (PTFE) syringe filter of 0.45 µm pore size. The suspension was stirred at 800 rpm at room temperature for at least 24 h. The count rates of the formed nanoparticles were assayed by DLS (see methods section for details).
The following enzymatic degradation, i.e., biodegradation strategy was adopted from a previous work 2 and applied for the earlier self-assembled nanoparticles (see above) from both amphiphilic block copolymers PEG-P(i-MAC) and PEG-P(DMMDO-stat-i-MAC). Porcine liver esterase (PLE) (10 µL, 3.00 mg/mL in PBS, 2 wt% of the amphiphilic block copolymer) was added to the PBS solution of the earlier self-assembled nanoparticles. The mixture was heated to 35 °C with continuous stirring. The degradation progress of the nanoparticles was monitored by DLS (see methods section for details) over a period of 1.5 h for nanoparticles from PEG-P(i-MAC) and 24 h for nanoparticles from PEG-P(DMMDO-stat-i-MAC), respectively.
For nanoparticles from PEG-P(i-MAC), the data is displayed in the following Figure: Tetrahedron Lett. 1995, 36 (14) , 2393-2396.
